Subjects and methods
In the course of our study 314 term babies were examined immediately after delivery. They had all been born per vaginam. Neonates suffering from morbus haemolyticus fetalis were not included in the investigation. In all cases determinations of the pH, of the hematocrit and of the hemoglobin in umbilical artery blood were made. The hydrogen ion concentration was measured in a SALiNG-TuROWSKi-pH-meter. For hematocrit determinations the micro-method of STRUMIA, SAMPLE and HART [7] was used. Hemoglobin was colorimetrically determined applying the hemiglobin cyanide method of VAN KÄMPEN and ZIJLSTRA [3] . In 277 of the neonates examined the metabolic acidity in umbilical artery blood was estimated. The degree of metabolic acidity was assayed by pH measurement at a standardized CO 2 pressure of 40 mmHg [6] , In order to produce this carbon dioxide pressure, the blood sample was put into a small equilibration chamber thermostated at 37°C, and a humidified mixture of 5.6 per cent carbon dioxide and 94.4 per cent oxygen (v/v) was bubbled through it for 3 minutes. Equilibration and subsequent pH measurement were made in the abovementioned type of pH-meter. The pH value being measured in the sample after in-vitronormalization of the PCO 2 -the so-called pHqu40 -depends largely on the amount of organic acids (chiefly lactic acid) present in the fetal blood. In 281 cases the oxygen partial pressure in umbilical artery blood was determined, The measurements were made by potentiometry in an ASTRUP apparatus, produced by RADIOMETER Inc., Copenhagen. The blood samples were obtained from umbilical arteries by puncture and blood aspiration, avoiding any contact with the air. The interval of time between blood withdrawal and beginning of laboratory processing of the samples did not usually exceed 5 minutes. The clinical condition of thenewborn infant immediately after delivery was described by means of our modified score System [5] . In this System 4 clinical signs are assessed: state of the umbilical vessels, skin color, muscle tone and movements, and respiration during the first 90 seconds after delivery. Each sign is given one of four scores, varying from 0 (the worst) to 3 (the best). Thus, the total score may ränge from 0 to 12 points. Based on the individual pH and pHqu40 values in umbilical artery blood, the cases in this study were divided into 5 groups (see Tabs. I and II). Cases showing pH or pHqu40 values between 7.25 and 7.39 were considered normal or almost normal äs to their acidity; those with Values from 7.20 t o 7.24 were classified pre-acidotic; and those with values ranging from 7.00 to 7.19 were regarded äs acidotic. As already suggested, the pHqu40 values chiefly reflect the strength of metabolic acidity which is essentially determined by the blood concentrations of organic acids formed in the glycolytic pathway. By contrast, the "simple" pH values -measured without previous in-vitro-normalization of the CO 2 pressure in the blood sample -comprise the total acidity in the blood with both of its chief components, the metabolic and the respiratory.
Curriculum vitae

Results and comments
As can be seen from Tabs. I and II, low pH and pHqu40 values are usually linked to decreased oxygen partial pressures. While in infants born with normal acid base Status the mean Ö 2 partial pressures in umbilical artery blood do not exceed 22 mmHg, the corresponding oxygen values o£ neonates suffering from preacidosis or acidosis lie below this level. The insufficiently oxygenated fetus is forced to reduce its oxidative metabolism. Obeying the PASTEUR reaction, its energy requirement will now be met to a larger extent by anaerobic carbohydrate catabolism, i. e. by a compensatorily accelerated formation of lactic acid which represents the main source of metabolic acidity in the newborn infant immediately after delivery. As a rule, rise of total and metabolic acidity leads to an advancing impairment of the neonate's clinical condition (see Tabs. I and II). The infants showing normal total and meta- ±2.4 pHqu40uA = metabolic acidity äs judged by measurement of hydrogen ions concentration in umbilical artery blood, following in-vitro-normalization of carbon dioxide pressure. Other denotations äs in Tab. I. bolic acidity (pH and pHqu40 above 7.25) are on the average born in good condition (mean total scores above 9 points). In preacidosis and acidosis, however, the newborn infants are generally in poorer condition immediately after birth, äs is indicated by the mean values of the individual total scores (mean total scores below 9). Again, these findings prove the causal inter-dependence o£ insufficient intrauterine oxygen supply, increase in acidity and impairment of the fetal and neonatal vitality. Tab. III demonstrates the changes of the hematocrit and hemoglobin values in several physiological and pathophysiological ranges of total acidity. In newborn infants with normal pH values in umbilical artery blood the mean hematocrit values lie between 50 and 52 per cent; in contrast to this with pathologically lowered pH values (< 7.25) the hematocrit values rise up to 54.7 per cent. Similar to the changes of the hematocrit values, the hemoglobin values also show a tendency to rise with decreasing pH. In infants showing a normal total acidity immediately after delivery the hemoglobin values ränge from 17.0 to 17.7 grams per 100 milliliters of blood, while in the preacidotic and acidotic infants the corresponding values rise to 18.0 and 18.4 grams per 100 milliliters of blood.
globin values are higher in the subjects suffering from metabolic preacidosis or acidosis (pHqu40 7.00 to 7.24) than in those suffering from preacidosis or acidosis äs a result of increased total acidity (pH 7.00 to 7.24). The influence of metabolic acidity on the hematocrit and hemoglobin values of neonates immediately post partum is demonstrated in Tab. IV. Again, we can observe the characteristic increase of hematocrit and hemoglobin values from 49.9 per cent and 17.0 grams per 100 milliliters of blood in the lowest ränge of metabolic acidity to 55.4 per cent and 18.8 grams per 100 milliliters of blood in the ränge of metabolic acidosis. Remarkably, the hematocrit and hemo- . In considering the large number o£ degrees o£ freedom, we find that the correlation between total acidity and hematocrit s well s that between metabolic acidity and hematocrit is statistically highly significant (2oc < 0.001). Notably, the correlation between pHqu40 and hematocrit is considerably closer than that between pH and hematocrit. s. per 100 milliliters of blood in hemoglobin. Between pHqu40 7.40 and 7.00 an increase from 48.9 to 59.5 per cent in hematocrit and from 16.7 to 20.0 grams in hemoglobin per 100 milliliters of blood is to be expected. Diminution of 0.1 units in pHqu40 is accompanied by a statistical rise of 2.6 per. cent in hematocrit and of 0.8 grams in hemoglobin per 100 milliliters of blood. It is likely that the nearly parallel increase in hematocrit and hemoglobin associated with the increase in neonatal blood acidity can be explained chiefly by hemoconcentration. This hemoconcentration seems to be a consequence of an increase in capillary permeability produced by oxygen deficiency with an enhanced passage of blood fluid into the interstitial space. Previous experiments with anesthesized pigs had already demonstrated that under conditions of controlled hypoxia a hemoconcentration can be provoked within a few minutes, the extent of which is dcpendent on the concomitant rise in acidity [2J.
Thcorctically it is also conceivable that, for instance, the considerablc increascs in hematocrit and hemoglobin found in newborn infants suffering from acidosis are evidence of an crythropoesis pathologically raised in response to a chronically rcduced oxygen supply to the fetus. This hypothesis, howevcr, does not appear to be very likely, sincc the acidotic nconatcs examined by us demonstrated no signs of rctardcd intrauterine growth, nor did their placcntas show any striking weight differences compared to those of the non-acidotic neonates.
There are no significant correlations between oxygen partial pressures and hematocrit or hemaglobin concentrations in umbilical artery blood (Figs. 5 and 6), although fetal oxygen deficiency, increase in acidity and hemoconcentration are closely connected. Fetal oxy- genation during labor is temporarily and individually radier variable, äs can be indirectly concluded from the large Standard deviations in the mean Po 2 values (Tabs. I and II). Naturally, ander these conditions our single determinations of the momentary oxygen pressure in umbilical cord blood of the newborn immediately after delivery will give us only incomplete indications of the degree of fetal oxygenation during the preceding stage of labor, which profoundly influences the degree of acidity. It can also be assumed that oxygen deficiency does not bring about the increase in capillary permeability leading to hemoconcentration directly, but rather through the rise in acidity.
Conclusions
Our investigätions demonstrate a definite dependence of the neonatal hemoconcentration on the concentration of hydrogen ions in the ränge from pH 7.00 to 7.39. In its strict meaning, this Statement implies that data concerning the normal ranges of hematocrit and hemoglobin in neonatal blood immediately after delivery are fully valid only if the appropriate pH-values are also cited. As a rule, acidotic neonates will show increased hematocrit and hemoglobin values in comparison to non-acidotic neonates. In addition to these laboratory aspects, the acidity-induced hemoconcentration in the newborn infant may also be of clinical importance. Hemoconcentration, caused by enlarged capillary leakage and enhanced passage of blood fluid into the exträväsculär space, results in a diminution of the blood volume which in turn may negatively affect pressure and blood flow in the circulatory System. In addition, hemoconcentration is inevitably ässociated* with an elevation of blood viscosity; an increase in hematocrit from 50 to 60 per cetit, for instance, is equivalent to a rise in blood viscosity of approximately l centipoise [4] . Logically, both maüifestations, namely reduction of the circulating blood volume and rise in blood viscosity, will .certainly not improve the surviväl chances of an acidotic infant born in a depressed condition.
Summary
In the present study we investigated whether and to what extent the total acidity, the metabolic acidity and oxygen partial pressure influence the hematocrit and hemoglobin levels of newborn infants immediately after delivery. 314 term babies were examined immediately after delivery. In all subjects, determinations of hematocrit and hemoglobin in umbilical artery blood were made, äs well äs assays of total acidity by potentiometric pH measurements. Furthermore, the metabolic acidity in umbilical artery blood was assayed in 277 of the newborn infants studied; the degree of metabolic acidity was estimated by pH measurements at a Standard carbon dioxide pressure of 40 mmHg (so-called pHqu40 values). In 281 subjects, measurements of the oxygen partial pressurc in umbilical artery blood were made. As can be shown (Figs. l and 2) , there exist statistically significant correlations between blood total acidity on the one band, and hematocrit and hemoglobin values on the other (p < 0.001 and 0.01). A definite decrease in blood pH leads to a definite rise in hematocrit and hemoglobin values. From the appropriate regression equations it can be calculated that, for instance, at a blood pH of 7.40 a hematocrit of 49.2 per cent and a hemoglobin value of 17.1 grams per 100 ml. of blood is to be expected. By contrast, at a blood pH of 7.00 the statistically most probable hematocrit and hemoglobin values will amount to 56.9 per cent and 19.1 grams per 100 ml. respectively. The correlations between metabolic acidity and hematocrit o r hemoglobin values (Figs. 2 and 4) are also statistically significant (p < 0.001). Between pHqu40 7.40 and 7.00 an increase in hematocrit from 48.9 to 59.5 per cent and in hemoglobin from 16.7 to 20.0 grams per 100 ml.
of umbilical artery blood is to be expected. Notably, the correlations between metabolic acidity and hematocrit ot hemoglobin values respectively are considerably closer than those between total acidity and hematocrit or hemoglobin values respectively. In our random sample, no significant correlations between oxygen partial pressure, hematocrit and hemoglobin content in umbilical artery blood immediately after birth could be calculated (Figs. 5 and 6 ). The almost parallel increase in hematocrit and hemoglobin values of the newborn infant during the rise of blood acidity can in all probability be explained by hemoconcentration due to increased capillary leakage and enhanced passage of blood fluid into the extravascular space. The diminution in blood volume related to descending blood pH values is inevitably associated with an increase in blood viscosity. In acidotic neonates born in poor condition, both manifestations may worsen the chances for survival. Une diminution du volume sanguin consecutive ä une baisse des valeurs pH du sang provoque inevitablement une augmentation de la viscosite du sang. Chez les nouveaiix-nes acidosiques en .mauväis 6tat, ces deux symptömes peuvent reduire les chances de survie des enfants.
Mots-cles: Nouveau-ne, sang du cordon ombilical, hematocrite, hemoglobine, equilibre basacidique, hypoxygenie, acidose.
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